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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a vibration reed 
that can prevent defects in electrodes with a simple 
configuration without increasing the manufacture cost 
and to provide a vibrator, an oscillator and a portable 
telephone set. 

SOLUTION: The vibration reed 100 has a base section 
140 with a base section electrode section 140d formed 
thereto, at least one vibration thin rod 120 projected 
from the base section 140d, a groove 120a having a 
groove electrode section 120d formed on a front side 
130c and/or a rear side of the vibration thin rod, a side 
face electrode section 120a that is formed to a side face 
120b of the vibration thin rod onto which the groove of 
the vibration thin rod is not formed, a groove electrode 
use connection electrode section 142 that connects the 
base section electrode section to the groove electrode 
section, and a side face electrode use connection 
electrode section 141 that connects the base section 
electrode section to the side face electrode section, and 
a connection electrode layout section D to avoid short-circuit of the side face electrode use 
connection electrode section and the groove section electrode section and/or the groove 
electrode use connection electrode section is formed onto a front side and/or a rear side of the 
vibration thin rod. 
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l.This document has been translated by computer. So the translation may not reflect the original 
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2 **** shows the word which can not be translated. 
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CLAIMS 



[Claim(s)] 

[Claim l] The base in which the base electrode section is formed At least one oscillating thin rod projected 
and formed from this base The connection electrode section for side electrodes which connects the 
connection electrode section for slot electrodes which connects the slot which has the slot electrode section 
currently formed in the front face and/or the rear face of this oscillating thin rod, the side electrode 
section which are formed in the side of the aforementioned oscillating thin rod in_which the 
aforementioned slot of the aforementioned oscillating thin rod is not formed, and the aforementioned base 
electrode section and the aforementioned slot electrode section, and the aforementioned base electrode 
section and the aforementioned side electrode section It is the oscillating piece equipped with the above, 
and is characterized by forming the connection electrode disposition section for the aforementioned 
connection polar zone for side electrodes, the aforementioned slot polar zone, andVor the aforementioned 
connection polar zone for slot electrodes not connecting too hastily in the front face and/or rear face of the 
aforementioned oscillating thin rod. 

[Claim 2] The aforementioned connection electrode disposition section is an oscillating piece according to 
claim 1 which is near the aforementioned slot and is characterized by being formed in the portion close to 
the aforementioned base. 

[Claim 3] The aforementioned connection electrode disposition section is an oscillating piece according to 
claim 1 or 2 characterized by being formed by making width of face of the direction of a short hand of the 
aforementioned slot shorter than the portion of other width of face. 

[Claim 4] The oscillating piece according to claim 1 to 3 characterized by being formed so that the portion 
of other width of face of the direction of a short hand of the aforementioned slot may be about 0.07mm, the 
width of face of the portion currently formed shorter than the portion of other width of face of the 
aforementioned slot may be about 0 and 06mm and the width of face of the front face of an oscillating thin 
rod in which the aforementioned slot is formed or/, and the direction of a short hand on the back may be 
about 0.1mm. 

[Claim 5] the oscillating piece according to claim 1 to 4 characterized by forming the cross section in an 
abbreviation H type when the cross section of the oscillating thin rod of these each is formed in the depth 
direction of a slot, while the aforementioned slot was formed in the front face and rear face of the 
aforementioned oscillating thin rod 

[Claim 6] The oscillating piece according to claim 1 to 5 characterized by forming the aforementioned 
oscillating piece of the tuning fork type crystal oscillating piece. 

[Claim 7] The oscillating piece according to claim 6 characterized by the resonance frequency of the 
aforementioned tuning fork type crystal oscillating piece having become abbreviation 32kH. 
[Claim 8] The base in which the base polar zone is formed At least one oscillating thin rod projected and 
formed from this base The connection polar zone for side electrodes which connects the connection polar 
zone for slot electrodes which connects the slot which has the slot polar zone currently formed in the front 
face and/or the rear face of this oscillating thin rod, the side polar zone currently formed in the side of the 
aforementioned oscillating thin rod in_which the aforementioned slot of the aforementioned oscillating 
thin rod is not formed, and the aforementioned base polar zone and the aforementioned slot polar zone, 
and the aforementioned base polar zone and the aforementioned side polar zone It is the vibrator 
equipped with the above and is characterized by forming the connection electrode disposition section for 
the aforementioned connection polar zone for side electrodes, the aforementioned slot polar zone, and/or 
the aforementioned connection polar zone for slot electrodes not connecting too hastily in the front face 
and/or rear face of the aforementioned oscillating thin rod of the aforementioned oscillating piece. 
[Claim 9] The aforementioned connection electrode disposition section of the aforementioned oscillating 
piece is vibrator according to claim 8 which is near the aforementioned slot and is characterized by being 
formed in the portion close to the aforementioned base. 



[Claim 10] The aforementioned connection electrode disposition section of the aforementioned oscillating 
piece is vibrator according to claim 8 or 9 characterized by being formed by making width of face of the 
direction of a short hand of the aforementioned slot shorter than the portion of other width of face. 
[Claim 11] The portion of other width of face of the direction of a short hand of the aforementioned slot of 
the aforementioned oscillating piece is about 0.07mm. The width of face of the portion currently formed 
shorter than the portion of other width of face of the aforementioned slot is about 0 and 06mm. Vibrator 
according to claim 8 to 10 characterized by being formed so that the width of face of the front face of an 
oscillating thin rod in which the aforementioned slot is formed or/, and the direction of a short hand on 
the back may be about 0. 1mm. 

[Claim 12] the vibrator according to claim 8 to 11 characterized by forming the cross section in an 
abbreviation H type when the cross section of the oscillating thin rod of these each is formed in the depth 
direction of a slot, while the aforementioned slot of the aforementioned oscillating piece was formed in the 
front face and rear face of the aforementioned oscillating thin rod 

[Claim 13] Vibrator according to claim 8 to 12 characterized by forming the aforementioned oscillating 
piece of the tuning fork type crystal oscillating piece. 

[Claim 14] Vibrator according to claim 13 characterized by the resonance frequency of the aforementioned 
tuning fork type crystal oscillating piece having become abbreviation 32kH. 

[Claim 15] Vibrator according to claim 8 to 14 characterized by forming the aforementioned package in 
box-like. 

[Claim 16] Vibrator according to claim 8 to 14 characterized by forming the aforementioned package in 
the so-called cylinder type. 

[Claim 17] The base in which the base polar zone is formed At least one oscillating thin rod projected and 
formed from this base The connection polar zone for side electrodes which connects the connection polar 
zone for slot electrodes which connects the slot which has the slot polar zone currently formed in the front 
face and/or the rear face of this oscillating thin rod, the side polar zone currently formed in the side of the 
aforementioned oscillating thin rod in_which the aforementioned slot of the aforementioned oscillating 
thin rod is not formed, and the aforementioned base polar zone and the aforementioned slot polar zone, 
and the aforementioned base polar zone and the aforementioned side polar zone It is the VCO equipped 
with the above and is characterized by forming the connection electrode disposition section for the 
aforementioned connection electrode section for side electrodes, the aforementioned slot electrode section, 
and/or the aforementioned connection electrode section for slot electrodes not connecting too hastily in the 
front face and/or rear face of the aforementioned oscillating thin rod of the aforementioned oscillating 
piece. 

[Claim 18] The base in which the base electrode section is formed At least one oscillating thin rod 
projected and formed from this base The connection polar zone for side electrodes which connects the 
connection polar zone for slot electrodes which connects the slot which has the slot polar zone currently 
formed in the front face and/or the rear face of this oscillating thin rod, the side polar zone currently 
formed in the side of the aforementioned oscillating thin rod in_which the aforementioned slot of the 
aforementioned oscillating thin rod is not formed, and the aforementioned base polar zone and the 
aforementioned slot polar zone, and the aforementioned base polar zone and the aforementioned side 
polar zone It is cellular-phone equipment equipped with the above, and is characterized by forming the 
connection electrode disposition section for the aforementioned connection polar zone for side electrodes, 
the aforementioned slot polar zone, and/or the aforementioned connection polar zone for slot electrodes 
not connecting too hastily in the front face and/or rear face of the aforementioned oscillating thin rod of 
the aforementioned oscillating piece. 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the oscillating piece which 
consists of crystal etc., the vibrator which has this oscillating piece, a transmitter equipped with this 
vibrator, or cellular phone equipment. 
[0002] 

[Description of the Prior Art] Conventionally, for example, the tuning fork type crystal oscillating piece 
which is an oscillating piece is constituted as shown in drawing XI . 

[0003] That is, the tuning fork type crystal oscillating piece 10 has a base 11 and two arms 12 and 13 
which are formed so that it may project from this base 11, and are. And slot 12a and slot 13a are prepared 
in these two arms 12 and 13. 

[0004] These slots 12a and 13a are formed also like the rear face of the arms 12 and 13 which do not 
appear in drawing 11 . 

[0005] For this reason, as shown in drawing 12 which is the A- A' cross section of drawing 11 , as for arms 
12 and 13, the cross-section configuration will be formed in the shape of abbreviation H. 
[0006] Even if such an abbreviation H type tuning fork type crystal oscillating piece 10 miniaturizes the 
size of an oscillating piece more remarkably than before, it has the property that oscillating loss of arms 
12 and 13 can also hold down low CI value (a crystal impedance or equivalent series resistance). 
[0007] For this reason, even when especially the abbreviation H type tuning fork type crystal oscillating 
piece 10 is small, it is suitable for the vibrator which can ask for a highly precise performance, for 
example. As such vibrator, there is vibrator of 32.768kH(s) with small resonance frequency etc., for 
example, and using the aforementioned abbreviation H type tuning fork type crystal oscillating piece 10 
as an oscillating piece of such vibrator is examined. And finally as for the vibrator with small 32. 768kH(s) 
etc., it will be used, including this resonance frequency in precision mechanical equipments, such as a 
clock. 

[0008] By the way, if current is impressed from the exterior, as for the above abbreviation H type tuning 
fork type crystal oscillating pieces 10, arms 12 and 13 will vibrate. A slot electrode is specifically formed 
in the slots 12a and 13a shown in drawing 11 and drawing 12 , and a side electrode is formed in ,the 
both sides sides 12b and 13b which are fields of arms 12 and 13 in which these slots 12a and 13a are not 
established. And if current is impressed, electric field will arise between a slot electrode and a side 
electrode, and arms 12 and 13 will vibrate. 

[0009] By the way, current will be supplied to a slot electrode or a side electrode through the base 
electrode by which such a slot electrode and a side electrode are specifically prepared in the base 11 of the 
tuning fork type crystal oscillating piece 10 from the exterior although current is impressed from the 
exterior as mentioned above. 

[0010] For this reason, the connection electrode which connects a base electrode, and a slot electrode and 
a side electrode is needed. The connection electrode for slot electrodes which connects a base electrode and 
a slot electrode among this connection electrode is arranged at base surface 11c in drawing 11 . Moreover, 
the connection electrode for side electrodes which connects a base electrode and a side electrode is 
arranged at for example, base surface 11c and arm surface 12c. 

[0011] However, since slot 12a and the slot electrode were formed in this arm surface 12c, the connection 
electrode for side electrodes arranged at arm surface 12c must be arranged into the portion (slash portion 
in drawing 11 ) in which slot 12a is not formed, and arranged the connection electrode for side electrodes 
to this field. 
[0012] 

[Problem(s) to be Solved by the Invention] However, as mentioned above, since, as for the abbreviation H 
type tuning fork type crystal oscillating piece 10, resonance frequency is carried in the small vibrator of 
32.768kH(s) etc., the miniaturization is demanded and lateral width of face is miniaturized for width of 



face to about 0.07mm in drawing of about 0.1mm and Slots 12a and 13a by the longitudinal direction in 
drawing 11 of arms 12 and 13 in connection with this. 

[0013] Therefore, the width of face W in drawing of the field (slash portion in drawing 11 ) in arm surface 
12c which arranges the connection electrode for side electrodes which connects an above-mentioned base 
electrode and an above-mentioned side electrode will be restricted with about 0,015mm. 
[0014] By the way, even if the width of face of the connection electrode for side electrodes which it is going 
to arrange to arm surface 12c is the narrowest, about 0.01mm is required. Now, theoretically, small 
[ between the connection electrode for side electrodes, a slot electrode or the connection electrode for slot 
electrodes ], it is 0.01mm, and had the problem the connection electrode for side electrodes, a slot 
electrode, or the connection electrode for slot electrodes will contact if the error in an actual 
manufacturing process is taken into consideration, or possibility of causing other short circuits will be 
high, and will become the poor cause of an oscillating piece. 

[0015] Moreover, when it manufactured so that contact of such electrodes might be prevented, the 
problem of going up remarkably also had a manufacturing cost. 

[0016] Then, this invention aims at offering the oscillating piece which can ** preventing that a defect 
arises, vibrator, VCO, and cellular -phone equipment to an electrode with easy composition in view of the 
above point, without raising a manufacturing cost. 
[0017] 

[Means for Solving the Problem] The base in which the base polar zone is formed according to invention of 
a claim 1 in the aforementioned purpose, At least one oscillating thin rod projected and formed from this 
base, and the slot which has the slot polar zone currently formed in the front face and/or rear face of this 
oscillating thin rod, The side polar zone currently formed in the side of the aforementioned oscillating 
thin rod in which the aforementioned slot of the aforementioned oscillating thin rod is not formed, The 
connection polar zone for slot electrodes which connects the aforementioned base polar zone and the 
aforementioned slot polar zone, It is the oscillating piece which has the connection polar zone for side 
electrodes which connects the aforementioned base polar zone and the aforementioned side polar zone, in 
the front face and/or rear face of the aforementioned oscillating thin rod It is attained by the oscillating 
piece characterized by forming the connection electrode disposition section for the aforementioned 
connection polar zone for side electrodes, the aforementioned slot polar zone, and/or the aforementioned 
connection polar zone for slot electrodes not connecting too hastily. 

[0018] Since the connection electrode disposition section for the aforementioned connection polar zone for 
side electrodes, the aforementioned slot polar zone, and/or the aforementioned connection polar zone for 
slot electrodes not connecting too hastily is formed in the front face and/or rear face of the aforementioned 
oscillating thin rod according to the composition of a claim 1, it can prevent that a defect occurs in the 
aforementioned connection polar zone for side electrodes, the aforementioned slot polar zone, and the 
aforementioned connection polar zone for slot electrodes. Therefore, poor generating of an oscillating 
piece can also be prevented. 

[0019] Preferably, according to invention of a claim 2, in the composition of a claim 1, the aforementioned 
connection electrode disposition section is near the aforementioned slot, and is an oscillating piece 
characterized by being formed in the portion close to the aforementioned base. 

[0020] According to the composition of a claim 2, the aforementioned connection electrode disposition 
section is near the aforementioned slot, since it is formed in the portion close to the aforementioned base, 
it is near the aforementioned slot, and since the portion which the aforementioned connection polar zone 
for side electrodes and the aforementioned slot polar zone of the portion close to the aforementioned base 
approach can be made as small as possible, the probability to short-circuit is reducible on manufacture. 
[0021] Preferably, according to invention of a claim 3, in the composition of a claim 1 or a claim 2, the 
aforementioned connection electrode disposition section is an oscillating piece characterized by being 
formed by making width of face of the direction of a short hand of the aforementioned slot shorter than 
the portion of other width of face. 

[0022] According to the composition of a claim 3, since the aforementioned connection electrode 
disposition section is formed by making width of face of the direction of a short hand of the 
aforementioned slot shorter than the portion of other width of face, it can constitute the aforementioned 
connection electrode disposition section easily. 

[0023] According to invention of a claim 4, it sets in the composition of either a claim 1 or the claim 3 
preferably. The width of face of the portion in which the portion of other width of face of the direction of a 
short hand of the aforementioned slot is about 0.07mm, and is formed shorter than the portion of other 
width of face of the aforementioned slot It is the oscillating piece characterized by being formed so that it 
may be about 0 and 06mm and the width of face of the front face of an oscillating thin rod in which the 
aforementioned slot is formed or/, and the direction of a short hand on the back may be about 0.1mm. 



[0024] According to the composition of a claim 4, the portion of other width of face of the direction of a 
short hand of the aforementioned slot is about 0.07mm. The width of face of the portion currently formed 
shorter than the portion of other width of face of the aforementioned slot is about 0 and 06mm. The 
aforementioned connection electrode disposition section can be easily formed to a remarkable small small 
oscillating piece t as / whose width of face of the front face of an oscillating thin rod in which the 
aforementioned slot is formed or/, and the direction of a short hand on the back is about 0.1mm ]. 
[0025] while the aforementioned slot was formed in the front face and rear face of the aforementioned 
oscillating thin rod, when the cross section of the oscillating thin rod of these each is preferably formed in 
the depth direction of a slot in the composition of either a claim 1 or the claim 4 according to invention of a 
claim 5, it is the oscillating piece characterized by forming the cross section in an abbreviation H type 
[0026] According to the composition of a claim 5, the aforementioned connection electrode disposition 
section can be easily formed also to the oscillating piece which has an oscillating thin rod equipped with 
the slot formed in an aforementioned abbreviation H type. 

[0027] Preferably, according to invention of a claim 6, in the composition of either a claim 1 or the claim 5, 
it is the oscillating piece characterized by forming the aforementioned oscillating piece of the tuning fork 
type crystal oscillating piece. 

[0028] According to the composition of a claim 6, the aforementioned connection electrode disposition 
section can be easily formed also to the oscillating piece formed of the aforementioned tuning fork type 
crystal oscillating piece. 

[0029] Preferably, according to invention of a claim 7, in the composition of a claim 6, it is the oscillating 
piece characterized by the resonance frequency of the aforementioned tuning fork type crystal oscillating 
piece having become abbreviation 32kH. 

[0030] According to. the composition of a claim 7, resonance frequency can form the aforementioned 
connection electrode disposition section easily also to the aforementioned tuning fork type crystal 
oscillating piece which became abbreviation 32kH. 

[0031] The base in which the base polar zone is formed according to invention of a claim 8 in the 
aforementioned purpose, At least one oscillating thin rod projected and formed from this base, and the 
slot which has the slot polar zone currently formed in the front face and/or rear face of this oscillating thin 
rod, The side polar zone currently formed in the side of the aforementioned oscillating thin rod in which 
the aforementioned slot of the aforementioned oscillating thin rod is not formed, The connection polar 
zone for slot electrodes which connects the aforementioned base polar zone and the aforementioned slot 
polar zone, The connection polar zone for side electrodes which connects the aforementioned base polar 
zone and the aforementioned side polar zone, It is the oscillating piece which **** and this oscillating 
piece is the vibrator held in the package, in the front face and/or rear face of the aforementioned 
oscillating thin rod of the aforementioned oscillating piece It is attained by the vibrator characterized by 
forming the connection electrode disposition section for the aforementioned connection polar zone for side 
electrodes, the aforementioned slot polar zone, and/or the aforementioned connection polar zone for slot 
electrodes not connecting too hastily. 

[0032] Since the connection electrode-disposition section for the aforementioned connection polar zone for 
side electrodes, the aforementioned slot polar zone, and/or the aforementioned connection polar zone for 
slot electrodes not connecting too hastily is formed in the front face and/or the rear face of the 
aforementioned oscillating thin rod of the aforementioned oscillating piece according to the composition of 
a claim 8, it can prevent that a defect occurs in the aforementioned connection polar zone for side 
electrodes, the aforementioned slot polar zone, and the aforementioned connection polar zone for slot 
electrodes. Therefore, poor generating of vibrator can also be prevented. 

[0033] Preferably, according to invention of a claim 9, in the composition of a claim 8, the aforementioned 
connection electrode disposition section of the aforementioned oscillating piece is near the aforementioned 
slot, and is vibrator characterized by being formed in the portion close to the aforementioned base. 
[0034] The aforementioned connection electrode -disposition section of the aforementioned oscillating 
piece is near the aforementioned slot, since it is formed in the portion close to the aforementioned base, it 
is near the aforementioned slot, and according to the composition of a claim 9, it can prevent especially 
poor generating of the aforementioned connection polar zone for side electrodes of the portion close to the 
aforementioned base, and the aforementioned slot polar zone effectively. 

[0035] Preferably, according to invention of a claim 10, in the composition of a claim 8 or a claim 9, the 
aforementioned connection electrode disposition section of the aforementioned oscillating piece is vibrator 
characterized by being formed by making width of face of the direction of a short hand of the 
aforementioned slot shorter than the portion of other width of face. 

[0036] According to the composition of a claim 10, since the aforementioned connection electrode 
disposition section of the aforementioned oscillating piece is formed by making width of face of the 



direction of a short hand of the aforementioned slot shorter than the portion of other width of face, it can 
constitute the aforementioned connection electrode disposition section easily. 

[0037] According to invention of a claim 11, it sets in the composition of either a claim 8 or the claim 10 
preferably. The portion of other width of face of the direction of a short hand of the aforementioned slot of 
the aforementioned oscillating piece is about 0.07mm. It is the vibrator characterized by being formed so 
that the width of face of the portion currently formed shorter than the portion of other width of face of the 
aforementioned slot may be about 0 and 06mm and the width of face of the front face of an oscillating thin 
rod in which the aforementioned slot is formed or/, and the direction of a short hand on the back may be 
about 0.1mm. 

[0038] According to the composition of a claim 11, the portion of other width of face of the direction of a 
short hand of the aforementioned slot of the aforementioned oscillating piece The width of face of the 
portion which is about 0.07mm and is formed shorter than the portion of other width of face of the 
aforementioned slot The aforementioned connection electrode disposition section can be easily formed to 
the vibrator which has a remarkable small small oscillating piece [ as / whose width of face of the front 
face of an oscillating thin rod in which the aforementioned slot is formed or/, and the direction of a short 
hand on the back it is about 0 and 06mm and is about 0. 1mm ] . 

[0039] while the aforementioned slot of the aforementioned oscillating piece was formed in the front face 
and rear face of the aforementioned oscillating thin rod, when the cross section of the oscillating thin rod 
of these each is preferably formed in the depth direction of a slot in the composition of either a claim 8 or 
the claim 11 according to invention of a claim 12, it is the vibrator characterized by forming the cross 
section in an abbreviation H type 

[0040] According to the composition of a claim 12, the aforementioned connection electrode disposition 
section can be easily formed also to the vibrator which has the oscillating piece which has an oscillating 
thin rod equipped with the slot formed in an aforementioned abbreviation H type. 

[0041] Preferably, according to invention of a claim 13, in the composition of either a claim 8 or the claim 
12, it is the vibrator characterized by forming the aforementioned oscillating piece of the tuning fork type 
crystal oscillating piece. 

[0042] According to the composition of a claim 13, the aforementioned connection electrode disposition 
section can be easily formed also to the vibrator which has the oscillating piece formed of the 
aforementioned tuning fork type crystal oscillating piece. 

[0043] Preferably, according to invention of a claim 14, in the composition of a claim 13, it is the vibrator 
characterized by the resonance frequency of the aforementioned tuning fork type crystal oscillating piece 
having become abbreviation 32kH. 

[0044] According to the composition of a claim 14, resonance frequency can form the aforementioned 
connection electrode disposition section easily also to the vibrator which has the aforementioned tuning 
fork type crystal oscillating piece which became abbreviation 32kH. 

[0045] Preferably, according to invention of a claim 15, in the composition of a claim 8 or a claim 14, it is 
the vibrator characterized by forming the aforementioned package in box-like. According to the 
composition of a claim 15, the aforementioned package can form the aforementioned connection electrode 
disposition section easily also to the oscillating piece held in the vibrator currently formed in box-like. 
[0046] Preferably, according to invention of a claim 16, in the composition of either a claim 8 or the claim 
14, it is the vibrator characterized by forming the aforementioned package in the so-called cylinder type. 
[0047] According to the composition of a claim 16, the aforementioned package can form the 
aforementioned connection electrode disposition section easily also to the oscillating piece held in the 
vibrator currently formed in the so-called cylinder type. 

[0048] The base in which the base polar zone is formed according to invention of a claim 17 in the 
aforementioned purpose, At least one oscillating thin rod projected and formed from this base, and the 
slot which has the slot polar zone currently formed in the front face and/or rear face of this oscillating thin 
rod, The side polar zone currently formed in the side of the aforementioned oscillating thin rod in which 
the aforementioned slot of the aforementioned oscillating thin rod is not formed, The connection polar 
zone for slot electrodes which connects the aforementioned base polar zone and the aforementioned slot 
polar zone, The connection polar zone for side electrodes which connects the aforementioned base polar 
zone and the aforementioned side polar zone, It is the oscillating piece which **** and this oscillating 
piece and integrated circuit are the VCO held in the package, in the front face and/or rear face of the 
aforementioned oscillating thin rod of the aforementioned oscillating piece It is attained by the VCO 
characterized by forming the connection electrode disposition section for the aforementioned connection 
polar zone for side electrodes, the aforementioned slot polar zone, and/or the aforementioned connection 
polar zone for slot electrodes not connecting too hastily. 

[0049] Since the connection electrode-disposition section for the aforementioned connection polar zone for 



side electrodes, the aforementioned slot polar zone, and/or the aforementioned connection polar zone for 
slot electrodes not connecting too hastily is formed in the front face and/or the rear face of the 
aforementioned oscillating thin rod of the aforementioned oscillating piece according to the composition of 
a claim 17, it can prevent that a defect occurs in the aforementioned connection polar zone for side 
electrodes, the aforementioned slot polar zone, and the aforementioned connection polar zone for slot 
electrodes. Therefore, poor generating of VCO can also be prevented. 

{0050] The base in which the base polar zone is formed according to invention of a claim 18 in the 
aforementioned purpose, At least one oscillating thin rod projected and formed from this base, and the 
slot which has the slot polar zone currently formed in the front face and/or rear face of this oscillating thin 
rod, The side polar zone currently formed in the side of the aforementioned oscillating thin rod in which 
the aforementioned slot of the aforementioned oscillating thin rod is not formed, The connection polar 
zone for slot electrodes which connects the aforementioned base polar zone and the aforementioned slot 
polar zone, The connection polar zone for side electrodes which connects the aforementioned base polar 
zone and the aforementioned side polar zone, It is the oscillating piece which **** and is the vibrator with 
which this oscillating piece is held in the package. It is cellular -phone equipment which connects and uses 
this vibrator for the control section, in the front face and/or rear face of the aforementioned oscillating 
thin rod of the aforementioned oscillating piece It is attained by the cellular-phone equipment 
characterized by forming the connection electrode disposition section for the aforementioned connection 
polar zone for side electrodes, the aforementioned slot polar zone, and/or the aforementioned connection 
polar zone for slot electrodes not connecting too hastily. f 
[0051] Since the connection electrode-disposition section for the aforementioned connection polar zone for 
side electrodes, the aforementioned slot polar zone, and/or the aforementioned connection polar zone for 
slot electrodes not connecting too hastily is formed in the front face and/or the rear face of the 
aforementioned oscillating thin rod of the aforementioned oscillating piece according to the composition of 
a claim 18, it can prevent that a defect occurs in the aforementioned connection polar zone for side 
electrodes, the aforementioned slot polar zone, and the aforementioned connection polar zone for slot 
electrodes. Therefore, poor generating of cellular-phone equipment can also be prevented. 
[0052] 

[Embodiments of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained 
based on a drawing. 

[0053] (Gestalt of the 1st operation) Drawing 1 is the outline perspective diagram showing the 
abbreviation H type tuning fork type crystal oscillating piece 100 in which the electrode concerning the 
gestalt of operation of the 1st of this invention is not prepared. 

[0054] The this abbreviation H type tuning fork type quartz resonator 100 is cut down from the single 
crystal of crystal, is processed into a tuning fork type and formed. It will be started from the single crystal 
of crystal so that the X-axis shown in drawing 1 may turn into [ a machine shaft and the Z-axis ] an 
electrical axis at this time and a Y-axis may turn into an optical axis. 

[0055] Thus, by arranging an electrical axis at X shaft orientations of drawing 1 , it becomes the suitable 
abbreviation H type tuning fork type crystal oscillating piece 100 for electronic equipment at large [, such 
as cellular-phone equipment with which high degree of accuracy is demanded, ]. 

[0056] Moreover, in case it starts from the single crystal of crystal, in the rectangular coordinate system 
which consists of the X-axis, an above-mentioned Y-axis, and the above-mentioned Z-axis, the 
abbreviation H type tuning fork type crystal oscillating piece 100 will be counterclockwise formed as 
about 1 time or so-called crystal Z disc leaned 5 times in XY flat surface which becomes a circumference of 
the X axis from the X-axis and a Y-axis. 

[0057] The this abbreviation H type tuning fork type crystal oscillating piece 100 has the base 130 and the 
arm 120,130 which was formed so that it might project in Y shaft orientations in drawing from this base 
140 and which are two oscillating thin rods, for example. 

[0058] Moreover, as shown in drawing 1 , Slots 120a and 130a are formed in the front faces 120c and 130c 
of these two arms 120 and 130, respectively. Moreover, this slot is formed also like the rear face of two 
arms 120, 130 (not shown). 

[0059] Therefore, since slot 120a etc. is prepared in the vertical direction in drawing at arms 120 and 130 
as shown in drawing 4 , the cross- section configuration is formed in an abbreviation H type. And since 
this cross* section configuration is an abbreviation H type, the abbreviation H type tuning fork type 
crystal oscillating piece 100 has been called. 

[0060] An electrode is formed in the this abbreviation H type tuning fork type crystal oscillating piece 100 
as shown in drawing 2 . That is, as shown in drawing 2 , 140d of base electrodes is formed in a base 140, 
and the slot electrodes 120d and 130d are formed in the slots 120a and 130a of arms 120 and 130, 
respectively 



[0061] Moreover, the side electrodes 120e and 130e are formed in each bothsides side 120b, 120b, 130b, 
and 130b of an arm 120,130. 

[0062] Furthermore, the connection electrode 141 for side electrodes for connecting 140d of substrate 
electrodes with side electrode 120e of one side of an arm 120 (it setting to drawing and being the inside of 
an arm 120), as shown in drawing 2 is formed. Specifically, this connection electrode 141 for side 
electrodes is formed in base surface 140c and surface 120c of an arm 120, and the edge connects it with 
side electrode 120e of the aforementioned one side. 

[0063] Moreover, two connection electrodes 142 for slot electrodes for connecting the slot electrodes 120d 
and 130d and 140d of substrate electrodes, as shown in drawing 2 are formed in drawing. Specifically, it is 
arranged at base surface 140c, and the edge connects with the slot electrodes 120d and 130d. 
[0064] Drawing 3 showed the detailed composition of 140d of such base electrodes, the connection 
electrode 141 for side electrodes, the connection electrode 142 for slot electrodes, side electrode 130e, and 
130d of slot electrodes. 

[0065] As shown in the portion surrounded with a circle [ of drawing 3 ], the configuration of slot 120a of 
one arm 120 of the abbreviation H type tuning fork type crystal oscillating piece 100 differs from the 
configuration of slot 130a of the arm 130 of another side. 

[0066] That is, the width of face of the portion close to the base 140 of slot 120a is formed more narrowly 
than the portion of other slot 120a, and the connection electrode 141 for side electrodes connected with 
side electrode 120e inside an arm 120 at this portion is formed. 

[0067] By the way, compared with the conventional tuning fork type quartz resonator of 32.768kH(s), it is 
remarkable and the abbreviation H type tuning fork type quartz resonator 100 is small, although 
resonance frequency is 32.768kH(s). 

[0068] That is, as shown in drawing 4 , the length of Y shaft orientations of the abbreviation H type 
tuning fork type quartz resonator 00 is about about 2.2mm, and the width of face of X shaft orientations of 
the abbreviation H type tuning fork type quartz resonator 100 has become about about 0.56mm. 
[0069] This size is remarkably small compared with 3.6mm (Y shaft orientations) which is the general 
size of the conventional tuning fork type crystal oscillating piece, and 0.69mm (X shaft orientations). 
[0070] Moreover, the length of Y shaft orientations of the arm 120 shown in drawing 4 is about about 
1.6mm, and the width of face of X shaft orientations of each arms 120 and 130 has become about 0.1mm. 
[0071] The size of such an arm 120 is remarkably small compared with 2.4mm (Y shaft orientations) 
which is the size of the conventional general arm, and 0.23mm (X shaft orientations). 
[0072] Thus, Slots 120a and 130a are formed in the arms 120 and 130 which are remarkably small 
compared with the conventional tuning fork type crystal oscillating piece as mentioned above, and these 
slots 120a and 130a are formed [Y shaft orientations ] on surface 120c of arms 120 and 130, and 130c at a 
length of about about 1.3mm. The width of face of X shaft orientations of this slot 130a is about about 
0.07mm, as shown in drawing 4 , and the depth of the Z shaft orientations has become about about 0.02 to 
0.045mm. 

[0073] The size of the portion enclosed with a circle in drawing 3 of the abbreviation H type tuning fork 
type crystal oscillating piece 100 currently formed in the above sizes comes to be shown in drawing 5 . 
[0074] That is, the width of face of the portion (it sets to drawing and is the portion of C) close to the base 

140 of slot 120a is formed in about about 0.06mm, and is narrowly formed 0.01mm compared with about 
0.07mm which is the width of face of the portion of other slot 120a. 

[0075] Moreover, no less than 120d of slot electrodes prepared in this slot 120a is arranged with the same 
size. 

[0076] On the other hand, the connection electrode 141 for side electrodes is arranged to side electrode 
120e formed in side 120b inside an arm 120. Specifically in drawing which is the field in which slot 120a 
is not prepared among surface 120c of an arm 120, and is the position which the short circuit of this slot 
120a, contact, etc. does not produce, it is arranged at the left end section of surface 120c of an arm 120. 
[0077] Thus, the connection electrode 141 for side electrodes arranged has been arranged by about 
0.01mm of **** at the left end section of surface 120c of an arm 120, and is connected with the connection 
electrode 141 for side electrodes currently formed in base surface 140c. 

[0078] By the way, as shown in no less than the 120d of the aforementioned slot electrodes at drawing 5 , 
the connection electrode 142 for slot electrodes is connected, and the aforementioned connection electrode 

141 for side electrodes and a fixed interval are vacated, and it is arranged, and connects with 140d of base 
electrodes shown in drawing 2 . 

[0079] Moreover, other connection electrodes 142 for slot electrodes are connected to 130d of slot 
electrodes currently formed in slot 130a of an arm 130. The other connection electrodes 142 for slot 
electrodes join the aforementioned connection electrode 141 for side electrodes on the way, as shown in 
drawing 2 , and they are connected to 140d of base electrodes. 



[0080] arrangement of the electrode shown in drawing 2 and drawing 5 showed only the front-face side of 
the abbreviation H type tuning fork type crystal oscillating piece 100 - although it is, the symmetrically 
same electrode as a front-face side is arranged also at a rear-face side 

[0081] As mentioned above, an arm 120 slot 120a Strikes, and since width of face of the portion of C is 
narrowed and is formed in about 0.06mm from about 0.07mm in drawing, in drawing, it will spread from 
about 0.015mm to about 0.025mm between the left end section and slot 120a among surface 120c of an 
arm 120. Therefore, this spreading portion (portion shown by D in drawing) serves as the connection 
electrode disposition section for arranging the connection electrode 142 for side electrodes for connecting 
with side electrode of 120d of sides inside arm 120 120e. 

[0082] Namely, when the portion of this connection electrode disposition section D is not prepared If there 
is distance between the connection electrodes 142 for slot electrodes connected with the connection 
electrode 141 for side electrodes, 120d of slot electrodes, and 120d of slot electrodes formed in surface 120c 
of an arm 120 only about about 0.015mm and there is an error on manufacture There is a possibility that 
contact, other short circuits, etc. may arise between the connection electrode 141 for side electrodes, 120d 
of slot electrodes etc., etc., and the defect of the abbreviation H type tuning fork type crystal oscillating 
piece 100 etc. may arise. 

[0083] however, in the abbreviation H type tuning fork type crystal oscillating piece 100 concerning the 
gestalt of this operation Since the connection electrode disposition section shown by D in 
above-mentioned drawing 5 is formed, Even if there is an error on manufacture, it does not have ** that 
contact, other short circuits, etc. arise between the connection electrode 141 for side electrodes, 120d of 
slot electrodes etc., etc., and it can remove the cause which the defect of the abbreviation H type tuning 
fork type crystal oscillating piece 100 etc. produces. 

[0084] Moreover, since formation of this connection electrode disposition section can be formed only by 
narrowing width of face of slot 120a of an arm 120, it does not need to prepare special composition in the 
abbreviation H type tuning fork type crystal oscillating piece 100, and does not raise the cost on 
manufacture. 

[0085] By the way, electrodes arranged in this way, such as 120d of slot electrodes and side electrode 120e, 
specifically consist of two or more layers, for example, two-layer, and Cr and the upper layer are formed 
from Au as a ground. In this case, you may use nickel, Ti, etc. instead of Cr. 

[0086] Moreover, it may consist of one layer and for example, aluminum layer is used at this time, in 
addition, the electrode and one layer of Cr electrodes which anodized the front face by aluminum 
electrode - this Cr layer top as a protective coat - Si02 etc. - the electrode to form can also be used 
[0087] Furthermore, as for the thickness of an electrode, the upper layer Au changes [ the lower layer Cr ] 
with lOOOAby 100A. 

[0088] Next, drawing 6 showed the cross section of the arm 120 of the above abbreviation H type tuning 
fork type quartz resonators 100. Since slot 120a is prepared in the vertical direction in drawing at the 
arm 120, respectively as shown in drawing 6 , the cross-section configuration is formed in abbreviation H 
type. And 120d of slot electrodes is prepared in this two slot 120a, respectively. Moreover, side electrode 
120e is prepared also in both-sides side 120b of an arm 120, respectively. 

[0089] Although the abbreviation H type tuning fork type crystal oscillating piece 100 concerning the 

gestalt of this operation is constituted as mentioned above, it explains the operation etc. below. 

[0090] First, current is supplied to 140d of base electrodes of a base 140 from the power supply which the 

exterior of the abbreviation H type tuning fork type crystal oscillating piece 100 does not illustrate. Then, 

this current is supplied to side electrode 120e and 120d of slot electrodes through the connection electrode 

141 for side electrodes, and the connection electrode 142 for slot electrodes, respectively. 

[0091] Since the connection electrode disposition section shown by D in drawing 5 of ****** i s formed 

between the connection electrode 141 for side electrodes, 120d of slot electrodes etc., etc. at this time, even 

if there is an error on manufacture, neither contact nor other short circuits arise between the connection 

electrode 142 for side electrodes, 120d of slot electrodes etc., etc. 

[0092] Thus, when current is impressed to 120d of slot electrodes, and side electrode 120e, electric field 
will be generated between 120d of slot electrodes shown in drawing 6 , and side electrode 120e, and 
electric field will be deeply distributed over the interior of the crystal which is a piezo electric crystal. 
[0093] By the distribution of this electric field, the arms 120 and 130 which are piezo electric crystals will 
vibrate, and the tuning fork type oscillating piece 100 will vibrate. 

[0094] As for the resonance frequency at this time, it is 32.768kH(s), and since the cross-section 
configuration of arms 120 and 130 is formed in the abbreviation H type, although it is remarkable and the 
abbreviation H type tuning fork type crystal oscillating piece 100 concerning the gestalt of this operation 
is small as mentioned above compared with the conventional tuning fork type quartz resonator of 
32.768kH, a performance's is improving. 



[0095] (Gestalt of the 2nd operation) Drawing 7 is drawing showing the ceramic-package tuning fork type 

[0096] The tuning fork type crystal oscillating piece 100 of the abbreviation H type of the gestalt of the 1st 
operation of a **** is being used for this ceramic-package tuning fork type vibrator 200. Therefore, 
composition of the abbreviation H type tuning fork type crystal oscillating piece 100, About an operation, 
** which attaches the same sign is carried out and the explanation is omitted. 

[0097] Drawing 7 is the outline cross section showing the composition of the ceramic-package tuning fork 
type vibrator 200. As shown in drawing 7 , the ceramic-package tuning fork type vibrator 200 has the 
box-like package 210 which has space in the inside. This package 210 is equipped with the base section 
211 at the pars basilaris ossis occipitalis. This base section 211 is formed with ceramics, such as an 
alumina, etc. 

[0098] On the base section 211, the closure section 212 is formed and this closure section 212 is formed 
from the same material as a lid 213. Moreover, a lid 213 will be laid on this closure section 212, and a box 
in the air will be formed with these base section 211, the closure section 212, and a lid 213. 
[0099] Thus, the package lateral electrode 214 is formed on the base section 211 of the package 210 
currently formed. On this package lateral electrode 214, the edge of the abbreviation H type tuning fork 
type crystal oscillating piece 100 in which the electrode 140 was formed through the electroconductive 
glue etc. is being fixed. 

[0100] The this abbreviation H type tuning fork type crystal oscillating piece 100 will vibrate, if fixed 
current is given from the package lateral electrode 214. Since the connection electrode disposition section 
shown by D in drawing 5 is formed at the abbreviation H type tuning fork type crystal oscillating piece 
100 between the connection electrode 141 for side electrodes, 120d of slot electrodes etc., etc. at this time 
as shown in drawing 5 , even if there is an error on manufacture, neither contact nor other short circuits 
arise between the connection electrode 142 for side electrodes, 120d of slot electrodes etc., etc. Therefore, 
it becomes the ceramic-package tuning fork type vibrator 200 which can fully demonstrate the 
performance of the abbreviation H type tuning fork type crystal oscillating piece 100. Moreover, the 
ceramic-package tuning fork type vibrator 200 can be manufactured, without raising a manufacturing 
cost. 

[0101] (Form of the 3rd operation) Drawing 8 is drawing showing the digital cellular phone 300 which is 
cellular -phone equipment concerning the 3rd form of this operation. 

[0102] The tuning fork type crystal oscillating piece 100 of the ceramic-package tuning fork type vibrator 
200 of the form of the 3rd operation of a **** and an abbreviation H type is being used for this digital 
cellular phone 300. Therefore, composition of the tuning fork type crystal oscillating piece 100 of the 
ceramic-package tuning fork type vibrator 200 and an abbreviation H type, About an operation, ** which 
attaches the same sign is carried out and the explanation is omitted. 

[0103] Drawing 8 is the schematic diagram showing the circuit block of a digital cellular phone 300. As 
shown in drawing 8 , when transmitting with a digital cellular phone 300 and a user inputs self voice into 
a microphone, a signal will be transmitted from an antenna through a transmitter and an antenna switch 
through the block of PDM and coding, and the block of a modulator /demodulator. 

[0104] On the other hand, it is received by the antenna and the signal transmitted from others* telephone 
is inputted into the block of a modulator/demodulator from a receiver through an antenna switch, a 
receiving filter, etc. And the signal to which it modulated or restored is outputted to a loudspeaker as 
voice through the block of PDM and coding. 

[0105] Among these, the controller is formed in order to control an antenna switch, a modulator / 
demodulator block, etc. 

[0106] Besides a **** [ this controller ], the highly precise above-mentioned ceramic-package tuning fork 
vibrator 200 will be used so that it may be called for that it is highly precise in order to control RAM, 
ROM, etc. further, the key which are the input sections which are displays, such as LCD and a number, 
and and it can meet the demand of this highly precise controller. 

[0107] That is, since the connection electrode disposition section shown by D in drawing 5 is formed 
between the connection electrode 141 for side electrodes, 120d of slot electrodes etc., etc. as shown in 
drawing 5 , even if there is an error on manufacture in the abbreviation H type tuning fork type crystal 
oscillating piece 100 held in the ceramic-package tuning fork vibrator 200, neither contact nor other short 
circuits arise between the connection electrode 142 for side electrodes, 120d of slot electrodes etc., etc. 
Therefore, it becomes the digital cellular phone 300 which has the ceramic -package tuning fork type 
vibrator 200 which can fully demonstrate the performance of the abbreviation H type tuning fork type 
crystal oscillating piece 100. Moreover, a digital cellular phone 300 can be manufactured, without raising 
a manufacturing cost. 

[0108] (Gestalt of the 4th operation) Drawing 9 is drawing showing the tuning fork crystal oscillator 400 



which is the VCO concerning the gestalt of implementation of the 4th of this operation. 
[0109] As for this digital tuning fork crystal oscillator 400, composition is common in the ceramic-package 
tuning fork type vibrator 200 of the gestalt of the 3rd operation of a **** in many portions. Therefore, 
composition of the tuning fork type crystal oscillating piece 100 of the ceramic -package tuning fork type 
vibrator 200 and an abbreviation H type, About an operation, ** which attaches the same sign is carried 
out and the explanation is omitted. 

[0110] The tuning fork type crystal oscillator 400 shown in drawing 9 is the lower part of the tuning fork 
type crystal oscillating piece 100 of the abbreviation H type of the ceramic -package tuning fork vibrator 
200 shown in drawing 5, and on the base section 211, as shown in drawing 9 , it arranges an integrated 
circuit 410. 

[0111] That is, in the tuning fork crystal oscillator 400, when the abbreviation H type tuning fork type 
crystal oscillating piece 100 arranged to the interior vibrates, the vibration is inputted into an integrated 
circuit 410, after that, is taking out predetermined signalling frequency and will function as VCO. 
[0112] That is, since the connection electrode disposition section shown by D in drawing 5 is formed 
between the connection electrode 141 for side electrodes, 120d of slot electrodes etc., etc. as shown in 
drawing 5 , even if there is an error on manufacture in the abbreviation H type tuning fork type crystal 
oscillating piece 100 held in the tuning fork crystal oscillator 400, neither contact nor other short circuits 
arise between the connection electrode 142 for side electrodes, 120d of slot electrodes etc., etc. Therefore, 
it becomes the tuning fork crystal oscillator 400 which can fully demonstrate the performance of the 
abbreviation H type tuning fork type crystal oscillating piece 100. Moreover, the tuning fork type crystal 
oscillator 400 can be manufactured, without raising a manufacturing cost. 

[0113] (Gestalt of the 5th operation) Drawing 10 is drawing showing the cylinder type tuning fork 
vibrator 500 which is vibrator concerning the gestalt of implementation of the 5th of this operation. 
[0114] This cylinder type tuning fork vibrator 500 is using the tuning fork type crystal oscillating piece 
100 of the abbreviation H type of the gestalt of the 1st operation of a ****. Therefore, composition of the 
abbreviation H type tuning fork type crystal oscillating piece 100, About an operation, ** which attaches 
the same sign is carried out and the explanation is omitted. 

[0115] Drawing 10 is the schematic diagram showing the composition of the cylinder type tuning fork 
vibrator 500. 

[0116] As shown in drawing 10 , the cylinder type tuning fork vibrator 500 has the metal cap 530 for 
holding the abbreviation H type tuning fork type crystal oscillating piece 100 in the interior. This cap 530 
is pressed fit to a stem 520, and the interior is held at a vacua. 

[0117] Moreover, thetwo lead 510 of a maintenance **** sake is arranged in the abbreviation H type 
tuning fork type crystal oscillating piece 100 held by the cap 530. 

[0118] When current is impressed to such a cylinder type tuning fork vibrator 500 from the exterior, the 
arm 120 of the abbreviation H type tuning fork type crystal oscillating piece 100 will vibrate, and it will 
function as vibrator. 

[0119] Since the connection electrode disposition section shown by D in drawing 5 is formed at the 
abbreviation H type tuning fork type crystal oscillating piece 100 between the connection electrode 141 
for side electrodes, 120d of slot electrodes etc., etc. at this time as shown in drawing 5 , even if there is an 
error on manufacture, neither contact nor other short circuits arise between the connection electrode 142 
for side electrodes, 120d of slot electrodes etc., etc. Therefore, it becomes the cylinder type tuning fork 
vibrator 500 which can fully demonstrate the performance of the abbreviation H type tuning fork type 
crystal oscillating piece 100. Moreover, the cylinder type tuning fork vibrator 500 can be manufactured, 
without raising a manufacturing cost. 

[0120] Moreover, although the gestalt of each above-mentioned operation explained the tuning fork type 
quartz resonator of 32.738kH to the example, it is clear that it is applicable to the timing fork type quartz 
resonator of 15kH or 155kH(s). 

[0121] In addition, the abbreviation H type tuning fork type crystal oscillating piece 100 of use [ not only 
an above-mentioned example but other electronic equipment, a Personal Digital Assistant, and / for a 
device with a built-in clock and clocks, such as television, a video device, the so-called radio cassette 
recorder, and a personal computer, ] concerning the gestalt of above-mentioned operation is still clearer. 
[0122] Furthermore, this invention is not limited to the gestalt of the above-mentioned implementation, 
but can make change various in the range which does not deviate from a claim. And the composition of 
the gestalt of the above-mentioned implementation can omit the part, or can change it into other 
arbitrary combination which is not mentioned above. 
[0123] 

[Effect of the Invention] According to this invention, the oscillating piece which can ** preventing that a 
defect arises in an electrode with easy composition, without raising a manufacturing cost, vibrator, VCO, 



and cellular -phone equipment can be offered. 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

rDrawing ll It is the outline perspective diagram showing the tuning fork type crystal oscillating piece of 
the abbreviation H type before the electrode formation concerning the gestalt of operation of the 1st of 
this invention. 

[Drawing 21 It is the outline perspective diagram showing the state where the electrode was formed in the 
tuning fork type crystal oscillating piece of the abbreviation H type of drawing 1 . 

[Drawing 3l It is the outline perspective diagram having shown the detail of arrangement of the electrode 
of drawing 2 . 

[Drawing 41 It is the schematic diagram showing the size of an abbreviation H type tuning fork type 
crystal oscillating piece shown in drawing X . 

[Drawing 51 It is the outline enlarged view showing the portion surrounded with a circle [ of drawing 3 J. 
[Drawing 61 It is the outline cross section of the arm of the tuning fork type crystal oscillating piece of the 
abbreviation H type of drawing 2 . 

[Drawing 71 It is the outline cross section showing the composition of ceramic-package tuning fork type 
vibrator. 

[Drawing 81 It is the schematic diagram showing the circuit block of a digital cellular phone. 
[Drawing 91 It is the outline cross section showing the composition of a tuning fork crystal oscillator. 
[Drawing 101 It is the schematic diagram showing the composition of a cylinder type tuning fork vibrator. 
[Drawing 111 It is the schematic diagram showing the composition of the conventional tuning fork type 
crystal oscillating piece. 

[Drawing 121 It is the A- A' cross section of drawing 11 . 
[De scrip tion of Notations] 

100 ... Abbreviation H type tuning fork type crystal oscillating piece 

120 130 ...Arm 

120a, 130a ... Slot 

120b, 130b ... Side 

120c, 130c ... Front face 

120d, 130d ... Slot electrode 

120e, 130e ... Side electrode 

140 ...Base 

140c ... Base front face 
140d ... Base electrode 

141 ... Connection electrode for side electrodes 

142 ... Connection electrode for slot electrodes 
C ... Portion close to the base of a slot 

D ... Connection electrode disposition section 



200 .. 


. Ceramic-package tuning fork vibrator 


210 .. 


. Package 


211 .. 


. Base section 


212 .. 


. Closure section 


213 .. 


.Lid 


214 .. 


. Package lateral electrode 


300 .. 


. Digital cellular phone 


400 .. 


. Tuning fork crystal oscillator 


410 .. 


. Integrated circuit 


500 .. 


. Cylinder type tuning fork vibrator 


510 .. 


. Lead 


520 .. 


. Stem 



530 ... Cap 



[Translation done .] 



